crops are planted within and adjacent to high cash crops; refuge crops serve to attract, maintain or increase predator and parasitoid populations by providing them with food source and more suitable habitat for the population to grow and feed on the pests attacking the main crop (Rechcigl & Rechcigl, 2000) .
Conservation of natural enemies in agricultural systems is important for biological control of pests. Beneficial species such as tachinid fly, Trichopoda pennipes Fabricius (Diptera: Tachinidae), Bigeyed Bug, Geocoris punctipes Fallen (Hemiptera: Geocoridae); and Minute Pirate Bug, Orius insidiosus Say (Hemiptera: Anthocoridae) are usually present in agroecosystems and feeds on eggs of N. viridula, therefore, improvement in habitat for these beneficial species will enhance pest management in tomatoes. In addition, numerous natural enemies including parasitoids, predators and entomopathogens (Todd, 1989) feeds on N. viridula. Among these natural enemies are the hymenopteran scelionid parasitoid Trissolcus basalis (Wollaston) which oviposits in the eggs of N. viridula and a tachinid parasitoid Trichopoda pennipes (F.) feeds on the late-instar nymphs and adults (Panizzi, McPherson, James, Javahery, & McPherson, 2000; Todd, 1989) . Several African and Asian egg parasitoids in the genera Trissolcus, Telenomus and Cryon were recorded feeding on N. viridula (Jones, 1988) . For example, the scelionid parasitized 45% of N. viridula egg masses in earlier studies in Florida during 1974 -1975 (Buschman & Whitcomb, 1980 . Many generalist predators, including spiders, ants, frogs, crickets, beetles and predatory bugs prey on N. viridula (Stam, Newsom, & Lambremont, 1987; Van Den Berg, Bagus, Hassan, Muhammed, & Zega, 1995) . In this study, we determined the abundance of natural enemies of N. viridula on three cultivars of sweet alyssum (refuge crops) with a view to protect tomatoes in north Florida.
| MATERIAL S AND ME THODS

| Study site and crops
The study was conducted at the Vegetable IPM Demonstration 
| Experiment layout
Refuge crops and main crops were sown in seedling trays and transplanted to the experimental plots in 60 ft. (18.2 m) rows (Table 1) .
Proper fertilization and irrigation were provided to promote suitable plant establishment. Drip irrigation was provided, one hour in the morning and one hour at the night.
The experimental refuge crops were cultivated on two outer rows and one center row of the major crop (tomato) plot (Figure 1 
| Insect collection
In summer 2014 and 2015, tomato and refuge crop (sweet alyssum) were cultivated to determine the presence or absence of insect pests and natural enemies. Every week insects (pest and their natural enemies) were collected. Adult and late instar nymphs of N. viridula were hand-picked and also collected with an insect collection net. The natural enemies were collected using a battery operated vacuum aspirator. Unidentified insects and parasitized (eggs, nymphs and adults) were and brought back to the laboratory and partially reared in the incubator set at 75 ± 3°F; 65% ± 5% RH and 14:10 hr photophase. Partial rearing was done to determine any eggs, nymphs or adults were parasitized. Upon emergence, parasitoids were identified using diagnostic characters under the microscope and/or hand lens (20×).
| Abundance of beneficial species
Sampling was performed weekly from May to July in 2014 and 2015 to know the number of natural enemies on the three refuge crops (carpet of snow, royal carpet and tall white). Each treatment block was vacuum-sampled for 20-s on the sampling date. The entire procedure was repeated in the summer of 2015. Sampling continued through until all tomatoes were harvested. Insects were sampled in the morning time (9:00-11:00 a.m.) Since most insects were less mobile under cooler temperatures. Stink bugs were sampled with sweep nets (three sweeps per treatment). We used the sampling procedure of Todd and Herzog (1980) with some modifications. Natural enemies were sampled using a vacuum sampler 
| Statistical analyses and evaluation
All data were checked for normality and homoscedasticity and were log 10 (x + 1) transformed when necessary. Data on number of insect pests for each trap crop were analysed to determine if treatment effects were statistically significant. Data were subjected to Two-Way Analysis of Variance (ANOVA) and treatment means were separated using Tukey's HSD (honestly significant difference) Test. Alpha level of 0.05 was used to determine statistical significance for all major variables (SAS Institute, 2013).
| RE SULTS
| Major insect pests and their natural enemies in tomatoes and refuge crops
Insect pests found in this study were identified to genus and species levels. Four major species of natural enemies (two parasitoids and two predators) were identified. In addition, predators belonging to order: Diptera, Araneae, Coleoptera and Hemiptera were recorded (Table 2) . Three major insect pests, Nezara viridula; 
33%). For the refuge crops, two predators Geocoris punctipes and
Orius insidiosus were collected. Other predators including ladybird beetles (Coccinellidae), assassin bugs (Reduviidae), damsel bugs (Nabidae), hover flies (Syrphidae) and spiders were found in small numbers. These insects were not identified at species level.
However, the pest most frequently recovered throughout the season were the N. viridula; E. servus and L. phyllopus and among the natural enemies G. punctipes was the dominant predator species found throughout the season.
| Abundance of beneficial species
The big eyed bug, Geocoris punctipes was the most dominant natural enemy species found on all three cultivars of sweet alyssum (Lobularia maritima). Other natural enemies included the minute pirate bug (Orius insidiosus), and predators, such as hover flies, spiders, ladybird beetles, assassin bugs and damsel bugs ( Table 2) The royal carpet attracted the least number of predator during the 2 years of study (Figures 3 and 4) . In the control treatment, very few number (0-5 adults/month) of predators were recorded in both years.
| Effect of Geocoris punctipes on Nezara viridula population
In 2014, when the Geocoris punctipes population was high the number of N. viridula was low in the week 4-9 ( Figure 5 ). Nezara viridula population first peaked in week 10 (July) declined in week 11 and then had a sharp increase in week 12 and 13 when Geocoris punctipes population was comparatively high. There was a sharp decline in week 14. Geocoris punctipes highest peak was in week 7. Increased N. viridula numbers from week 9-13 were found when precipitation rates and G. punctipes numbers declined. Unknown factors may have 
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| D ISCUSS I ON
The carpet of snow, tall white and royal carpet all started blooming at the same time. All cultivars of L. maritima attracted the natural enemies of the southern green stink bug; however, carpet of snow was the most effective followed by tall white in attracting G. punctipes to the tomato crop during both years. Natural enemies showed preference for the flowers that had white blooms; carpet of snow and tall white. Flower colour may influence beneficial species choice (Colley & Luna, 2000; Smith & Capinera, 2011) . Cowgill (1989) surveyed wild plants on farmlands and noted that white and yellow flowers were particularly attractive to natural Species number (adults)
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